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Abstract

¢ Pathologic myopia (PM) is characterized by progressive
axial elongation, posterior staphyloma, and fundus
degenerative changes, representing a leading cause of
blindness in Asian countries. Posterior scleral
reinforcement ( PSR ) is currently the only surgical
intervention to slow axial elongation. Its mechanisms
involve mechanical reinforcement, improved blood
circulation, and Dbiological stimulation of scleral
remodeling. This article reviews recent advances in PSR:
surgical techniques have evolved from complex, classic
procedures to standardized single - strip methods,
incorporating 3D MRI to quantify posterior staphyloma
morphology for personalized graft design and facilitating
minimally invasive, precision surgery. Among implant
materials, biomaterials such as allogeneic dura mater are
being continuously optimized, while biomimetic
piezoelectric smart materials actively promote scleral
collagen synthesis through electrical signals, achieving a
paradigm shift from “ passive support” to “ active
reinforcement”. Clinical outcomes indicate advantages in
regulating axial length, enhancing visual function and
blood circulation, and facilitating early intervention in
children. Combined procedures with ICL implantation,
cataract surgery or vitrectomy provide comprehensive
treatment regimens for individual patients with varied
conditions. This article also analyzes long-term issues and
core controversies including ectopic posterior staphyloma
and reoperation, and prospects future research directions
such as artificial intelligence assistance, translation of
smart materials and full - cycle prevention and treatment
systems, so as to provide references for clinical practice
and scientific research.
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